Abstract-The aim of this study is presentation a mathematical model of electric potentials expressed in terms of derivatives. To determine a safe distance from electric shock in case of flood, an analysis of distribution electric potentials, which contribute to an amount of electric current flowing to the human body upon its contact to water, was carried out throughout the test areas. Various distances, ranging from 0.3 to 10 meters of 220 volt electric sources under water to the human body were studied. A computer simulation using Finite Element Method was developed through MATLAB's PDE toolbox for solving two-dimensional problems. The simulation offers graphic displays of distribution electric potentials for the calculation of the average amount of electric current flowing to the human body and health effect in case of flooding. In conclusion from this research was the dangerous of electric chock with in human body it depends on distance from electric source and level of flooding. Therefore, for the human safety should be away from electrical source more than 3 meter at 90 centimeters of flooding and more than 4 meters in the water level is 120 centimeters.
INTRODUCTION
N the past decade, Thailand has encountered a considerable number of floods. The National Statistics Office of Thailand reveals that in 2011 sixty-one provinces were hit by floods with 5.3 million houses under water and 17.6 million people impacted. The most seriously hit area were 18 provinces in the Central region of the country with 1,536,300 houses damaged and 5.2 million people affected [National Statistical Office, 2011] . On average, the height of the flood was 89 centimeters with the duration of 27 days. Moreover, it was discovered that 26.2 percent of the affected houses were under flooding for over 60 days; 19% of them were under 120 centimeters of flood water. Also, around 8.1% of people in the affected areas faced health problems, and 0.3% of them were killed, partially due to electric shock. This information, therefore, inspired the researcher to conduct a study on amount of electric current flowing to the human body upon contact to water. The main purpose of the study was to determine safe distance from electric shock to avoid electrical hazards in case of flood.
Normally, human body have the resistance of electric current [National Institute for Occupational Safety and Health, 2002; Prevention Strategies for Electrical Hazards, 2008] for example dry skin electric resistance equal to 100,000 -600,000 ohms, if human body contact water (wet skin) electric resistance decrease to 1,000 ohms. The severity of injury from electrical shock depends on the amount of electrical current and the length of time the current passes through the body. The effects of electrical current on the human body as following table 1. Finite Element Method (FEM) is a popular calculation method for numerical solution of partial differential equations. With higher speed and larger memory storage of the computer, FEM can now be performed more easily and faster. In the present, FEM has been broadly applied to simulations in almost all fields of science; therefore, this calculation technique was employed to this study.
II. OBJECTIVE OF THIS STUDY
 To study the amount of electric current and human effect at Different Distances when Electric Sources and the Human Body into Water  To recommendation a safe distance from an electric source to prevent electric current induction to the body upon its contact to water.
III. MATERIAL AND METHOD
The present research was an experimental study for simulations of distribution electric potentials around flood areas, which contribute to electric current induction to the human body, at different distances. Moreover, it was intended to investigate a safe distance from an electric source to prevent electric shock upon the body's contact with water. This study was conducted to the samples of Thai people with an average height of 170 centimeter [The Result of Thai Anthropometry]. Flood water with the depth of 90 and 120 centimeters respectively. The electric sources with 30 centimeter height from ground. The voltage used in the study was 220 volts. The resistance of the human body when wet was 1,000 ohms and the resistance of the flood water was 1,000,000 ohms. 
Study Instruments

Using Finite Element 2 Dimensions this is developed from
whenU is electric potential,  is electric permittivity as [Kattan, 2007; Lewis et al., 2004] 1. The flood areas to be studied were located on MATLAB's PDE Tool for the simulations with the following parameters: human body height at 170 centimeters, food water height at 90 and 120 centimeters. The distance of electric plugs from ground at 30 centimeter. The distance from the electric source to the human body varied from 30centimeters to 10 meters as illustrated in the figure 1. After that, boundary conditions were assigned with the voltage of the electric source being 220 volts and the ground being 0 volt. 4. Next, simulations of distribution voltages around the testing flood areas were performed for the calculation of average electric current induced to the human body. The resistance of the human body when wet was set at 1,000 ohms while that of the flood water was at 1,000,000 ohms. Electric hazards to the human body were recorded at different distances of electric current induction. 5. A safe distance for operation with electric appliances in case of flood was determined.
Study Methods
IV. RESULTS
The graphics shows the simulation result of electric potential at the water level 90 centimeters using MATLAB's PDE tool as illustrated in figure 3 . The maximum voltage at the electric plug was 220 volts whereas the ground voltage was at 0 volt constantly; and less distribution electric potentials were observed at longer distances of the human body to the plug. The results of distribution of electric potentials at distances ranging from 1 to 10 meters of the human body to the electric source and the flooding level at 90 centimeters. The calculated for average amount of electric current induced to the human body effect as shown in table 2.This table illustrates the average volume of electric current affecting human body. The experiment has been designed to perform under a water level at 90 centimeters and distance between 1 and 10 meters. At 1 meter, human will obtain 25.20 mA and get painful shock as well as loss of muscular control. Human can slight shock felt at 2 meters. There is just a faint tingle at distance more than 3 meters. However, the researcher studied the nearly distance from electric source and human between 0.3 to 100 centimeters, the result as shown in table 3.This table shows the effect of human body obtained electric current at water level 90 centimeter and distance 30 -100 centimeters. Painful shock and lack of muscular control occurs when human is far away from source of current between 80 and 100 centimeters. The most dangerousness can happen if a person is at 30 -60 centimeter from test area. In addition, the research interested in the high level of flooding at 120 centimeters the result as shown in figure 4 . The maximum voltage at the electric plug was 220 volts whereas the ground voltage was at 0 volt constantly. The results of distribution of electric potentials at distances ranging from 1 to 10 meters of the human body to the electric source and the flooding level at 120 centimeters. The calculated for average amount of electric current induced to the human body effect as shown in table 4. At 1 meter, human will obtain 48.70 mA and human effect was extremely painful shock, respiratory arrest, Death is possible. Human can painful shock, Muscular control is lostat 2 to 3 meters. At 3 meter slightly chock is occur. Moreover, at 120 centimeters of flooding the distance less than 1 meter from electric source human will obtain extremely painful shock, respiratory arrest, and death is possible, the result as following table 5. The compare the average of electric current at different level of flooding between 90 and 120 centimeter as shown in figure 5 . At 90 centimeters of water level human will safety from electric chock if they away more than 3 meters from electrical source whereas, 120 centimeters will safety if more than 4 meters. 
V. CONCLUSION
In the case of flooding if human contact 220 volt of electrical source in various distances. The result can concluded that the less distance from electrical source to human is dangerous than long distance. At 90 centimeters of flooding level, at3 meter the effect just a faint tingle, 2 meter is slight shock felt, 1 meter is painful shock, muscular control is lost and less than 60 centimeter is extremely painful shock, respiratory arrest, death is possible. Furthermore, at 120 centimeters of water level the result shown that, at distance from electric source less than 1 meter dead is possible while, the distances more than 4 meters human will safety. In summarized from this research was the dangerous of electric chock with in human body it depends on distance from electric source and level of flooding. Therefore, for the human safety should be away from electrical source more than 3 meter at 90 centimeters of flooding and more than 4 meters in the water level is 120 centimeters. 
